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WDM«St9tSB 



■11 



1 2 



j- 1 3 



a«EBltA?8 
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»»&*Rtf-¥R t zct *&mt?% wdmi 
raws* 2] mm.sim^mmm§comm. ^m^y 

Bo 

[was* 4] MiaaewT^J'JXAtefc^T, am* 
MMstraw. 

[ffl#3i5] jtufBii£8S45l*iRff-^©t±. MIB&EScDf£ 
Si: LTiWH&tf ^fH© 2 SB*SST*RW-a-* ct^ 

siRttgBo 

'(■£8(6] E«Rfffi*»flHR«*fflV-»T^iB!lf f v>' 
F*iR*i-*«HM3«Hll *«»Rit LTitG^EJU** 

[■MSB 7] EmflBftRffftMOflMfc ¥«fv> 

*ti^f7 ^**trc fc*W«k 6 
flW&R 7 IHKOW D M«SRfW?£o 
[W3S19] fltlHaeW7;l/rruXA(cfe^T. ffitt 

[MHO* I 1] 3>tf^-^{c s ESoftg&RflM&li 

Lrae^E^j^^-r^Mai:, tutBse^Ewctt 



(2) WH2 0 0'3-3 0 42 8 0 

2 

[000 1] 
JO [0002] . 

M¥7- 2 5035 6 ^$BfcF»fl^?nTi/^ * a 
fiBHK£R*«/h k * * * 3 ftfiK^U <D&SStcR 

[0 0 0 3] JdE©*3*>**<D«RRif-*fT$ ^ 

20 [000 4] Sfc, WM¥ 7-20284 4 
[0 0 0 5] 

Sr«teR«B*i9:AU *vh!7-**«WIU 
idk-T^i:. «A"r*R*tf*HRbTE«**u J: 5 

50 [0 00 6] *ffcs W2©«*tHi*fflv»*»fttett. 

Hf teft < * k f 5 IHM««* * o 
[0 0 0 7] ^-CT% *S6WcoBWtt±EOMHjiS*l!* 

-r* c fcj^T? wDMiHRW-awRtf^ntefflvsw 

D M*8Rtt77 &ttlttc -fv 7=7 kZMfct* Ctlc 
[0 0 0 8] 

£W7rt/=fU XA^fflt/^TiSK^iRti-T-Rlt^nfcM 

^Rff^Rk*«*T^*o 
[0 0 0 9] *»WteJ:SWDMIIBRff-*JStix EBrI 

50 fi*«aaBH-LTaef?BW*** - *'*^y'y^^'* 



-2- 



(3) 



2003-30 4 2 80 



[0 0 1 0] *%B^c £SWDMSli8lr73j£©Xn^ 

iff^frdt^x fcftfcwuwcwr **asi***«a 

e^7;l/=ru XA*JI^T«K#&»il»rT!5OT^fc« 

COO 1 1] -T^:*?^. *«W«DWDM*W»HK««:. 
^SiJf'VVK^lR^-r^tCfeftiOv SISWDM (Wa 
velength Division Multipl 
exing: ttfi£*U£8) «*«ffRltta«!«*a« 

COO 1 2] *«WOWDM 

C0013] CtDi^tC *»W©WDMSMaft*«T 

fflft««E«fcJ:*WDMIH*»ffr*ci:*<BlflBfca 
C0 0 1 43 Sfc, «8H6IWia-fre-WH-ttSlfl^WH* 

C00 1 5] ct?, 5Se«J7;l/^'JXAi:ti, £^<D 
HffcagfcfcyhfcfcfcaCttlfcfl 5 (genet i c 
operat ion) 4«9T, #A ?>n/=:P^®tC^-r 

e?E5<josja*Rrfi6frsci:-ex aewTvi/rJux 

So 

CO 0 1 6] 

Hffi*WHLTR(3t«. 0 1 »t*SHlO— * 
5WDM (Wavel ength Division 
Multiplexing: tt£#fll$fi) IMSttrSEB 
<Oi^t7n7^0T'fe5 o Blfcfc^T. WDM 



^estr^s i 3 ssbebhj;^© ut, ebb 
es£f* i 5 ©^o^a**??*"* ct-enmsti 

. So 

co o 1 7] 1 1 icumm^m^mm 

C0 0 1 8] BBBBfiaHaBf^S 1 3ttg«%WD 

M«*«i»rs{: t^-e^*«fc-5{c, iew7^vx 
A*ffi^T»B*«ii-#ift i 2 -e»H-snfe«R©* 

m 1 4 tiBBBBBft-etttr^B 1 3 -TfaHRStiteBB 
Coo l 9] cct\ »eW7;l/=fUXi.i:tt. 

jiftaatet>h%#rc»ew»ff (genetic 

operat ion) *ffioTs #* &ftfcM«te#-r 
CO 0 2 0] CO»eW7;bd'J XASfflV^S C tT, 

s e *jt, jteegr^nuxAT'iiT^rf'JXAA^j 

C o o 2 l] SeW7;Vdf V XAftt ( l ) BBB 
(fiflcfc"*.*) ©*ffl££j«U (2) ^n-^fuoPtt 
50 {coi^TBJSSE'&iPfflEU (3) S¥«B©S</-HBffr&g 
#?U (4) mtJtLTSXtcrossove 
r) . ggMXA (mu t a t i o n) B©BflF*ita3. T 

CO 0 2 2] ±12© (2) ~ (4) ©BffcfctKILTia 
f^S:tttaScfcT% BJt«©*v»Bf*#B*."r»»''<i:W 

C©J:$fcLT\ fFBBtf&S fitted UfcBSOii 
#3*ii>SBBffii:&So 
CO 0 2 3] ±IE© : &^ti^fe^ (chromoso 
40 m e ) ±tc 1 3fc7cWfcffiA,7£»ey (gene) ©5»Jfc 

C 0 0 2 4 ] 02 i5WD Mmm 

ir&Bl ©ftft*«t7n- bTfct>> ®3liS 
1 <D«BMWia#«BH-*« l 3©lffi%^t7D-f 
cn6Hl~H3*#!flbT*»*0— 
HMWfc*SWDMMKH-SE« 1 ©Sfffcoi/^TlKBt 
50 So B2RtfBB3lC^-r«iatt3Vea— #*«E«i(* 
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[0025] mmmmxjj^m. i 1 vit. 

B2«^ffl 'JXK WJ-rV > F V X h RtflSii-/^ * - 
*#A#£nS (02Xf7^S 1) o ISeiEB^'J 

■km. (.mk^mso BBwcg-rsnxh (sebhx 

[0 0 2 6] ^Sflxv^ K U X httf&.&mSft** 

[0 0 2 7] Hgg^Rif-^g: l 2 T?l±. «KBMA^ 

K<OPi«l*ilS4aBB*«*n* (nt±IE©»R) «ff-T 
i> (E2Xf7^S 2) o 

[0 0 2 8] ttV^T, SMMfi««fW-¥lS 1 3T*ii 
(02XT7ys 3) o 

[0 0 2 9] COKflFfcWfflfcKlB-r* ^-rass^ 

asH^&KW-^a i 3 am&/iT>v3v xl.<ow, i is« 

OB 1 ttfyiia^fiSc) (0 3 Xf-y/S 11). 

[0030] tmmm&&fm^wti 3^mw<om 
mmt^rmmmm^x h^wm-r^ cms) (03 x 

x-yXS 1 2) „ SffftoffflEtt (cc-etttKfflBBs 

KttSBHRMffl^HHaW-^® 1 3©flWS**7i:U R 
[0 0 3 1] cofMiK:«J«/-»T»T*fl : *»Sb**jn 

mtu ttftaftoofl*»©»*at gwo (03x 

•r>y^S 1 3) o 

[0032] ffi&®Mm&*tw&¥-& 1 3«±ie©n#? 

e?l»U©«X*ff-5 (355X) (03Xf7^Sl 

4) 0 co«attift«afeD<DSSEX»?s»fTton*o 

[0 0 3 3] &S&^m-&-e!Sit#© 1 3tt±EO»J 
«S«H*^5 (i3Xfy^S 1 5) o 

§0 
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[0 03 4] «B£fflie*£tt»fM 1 3 ttSftOftUI 
ffiKMfcfcfcU ±lB©i¥ffi©5!lJi ; £?Sllfrr3o 

[0035] s^tc mfitmwmti^m 1 4 r*&±. ass 
m% tea-ew^s 1 3 ©jawitf*S7 L&i*&-?mHi 

S4) , WDM^©12it^7-r^o 
[0 0 3 63.H4 H»WfcJ:S h#ns>© 

iO M^tiT'fe^ i 5 (i@ 4 <D h #0i^±T'0 'J V 
©EB^1#%^-r0T*;&tK 0 6&.tf0 7t3:0 4©h:}? 

[0 0 3 7] Sfc. H8*4HlO«88«»iad*«ff# 

i±h 1 cDSss^ffi-&-<±Rm-#© i 3 (Dm^mcoM 

LT#»g3©— uss^jti: j; s w d Mmmtvmmio^ 
rmftifticmwrzo 08Rtf0 9(c^-r*asa=ive 

a— *2><fSg8§f* 1 5 CD/D^L^UfftS C fcT'H 

20 

[0 0 3 8] 0 4f}i, /—FA — D 

(WDM) *Wfl!llllcfl|itfeyy*1»««"r«h#D^* 

SOW" SUvi' ©EHIffi^i 5 Jc^-T J; 3 fc{g^ b T 

[0039] v>t?<Dmsm&iat. ?<Dv>?icg-n 

T?**a*»o**:tti3J:tf U >^©Efi3X hSrRS 
t5„ EB43t« TA-CPJ'JV^J It&Jz&n 

r4j , Efinxhff r3j -efeo. Efiiia r A 
30 -dihuv^j r 4 j , ifnxhf)' 

r 3 j mwms rB-cnau v^j 

-Dmy>*j ««*£mgctf r4j , E«3XhW 

r 2 J 

[0 0 4 0] Sfc, 04&C7p;-f h^D^T^SO^n^ 
f7>KWJ^6 fc^-T «fc 5 (Cs / — F A — / — F B 
m. y— FA — /-KDPI> /-FB— y-FDHi:{S 

*fctfRIHIWHAa¥8l lcDAX7fc^:So 

40 [0041] m^mmm^m 1 2 »h 6 ic^-r 
^siif-^v Fo-^-n^nfc^L. 0 5 ictftv v^cde 

ftAiSSS^fSc^ 2 i: LT. SfW Fk:iSES^M« 2 

[0 0 4 2] SSS^fffl^-&IStf¥® 1 3 tt!6 1 
S^fiStOMS (03Xf7^S 1 1) tfel/^T, jSSW 

50 So u<D0a"?«s 0 7(C^-r<t^tC, ^S9f*TVFA^3 



CO 0 4 3] £ 1 IHRtCtt^HMfW F## OA 
- B m<0 f-7 V F OJSSSMffiS-^^T'ffl i: LTitOo 
f?yFff n j o-r-r^KfcttiSSS^^ Ta-C 
-Bj . rA-D-C-Bj 0 2o««BHR«Wfh#S 

1 2T*S:W-^nT^i><DT% 1, 2 fiDfflOV^-fn*^^ 
>^AT*3pJffl-ri.o ddT*ti, SK^f # 1 (A-C- 
B) tfjifcTtlfctbT, SlSiOffl?; rij fc-TSo 

[0044] ri«|{c, fiWf^yKif r 2 j oa-d 

BB©7 s ^'VHtett«ISISIM#2 (A-C-D) tf, 10 

#1 (B-C-D) jy»f4afcfc-r*fc, CCOfflftOJl 
Br^MWt [1. 2, 1] £&5o 

[0 0 4 5] c<D<fc-5fc:> SSS^f ffi-^-arSft^m 1 3 

[0 0 4 6] «B«M»^-e»W-*S 1 3l±MO©S 
ffl3Xf7^S 1 2) fcfev^T, ^Bf*oi¥<ffiffli: L 

[ 1 , 2 , 1 ] ;&&o<Ite©S:{IEB:3 X h tt, WTO 

[0 0 4 7] sgiBsSofiitf r 1 J T-fc&dtfr?., * 
IfWK (A-B) tc^LT^SS (A-C-B) tfg 

jwsnrv*. u/fc^oT, c©?lfwF (a- 

B) «iR^-r5{ct±A-CBBU>^RtfB-CHy V? 
©Efitf&BfcfctK *n&©EB=i*h©*tB4* 3 
+ 2 = 5 i:ft3 0 
[0 0 4 8] 5B2»*«MiItf T2J T-fcS <I fcfrS, ^ 
«fTVH (A-D) tC^bTSi^ (A-C-D) tfB 50 
^jnt^S. A-CMtettRlCA-ClfflU V^*«ft». 

(A-B) eiJ40T% fl'f-T'VH (A-D) ^rilAQ 
LTfe«^aiS0 4 «fct> &/h£<. igj&nEBO&gte 

frfcC-DP^y :x^cQEBtf;&gi:&t>> ^©iiAnnx 

li, 3 + 2 + 2 = 7 T^So 

[0 0 4 9] S3SiOW Tlj T'fe^Ct 

filfvvK (B-D) {C*tLTSS8 (B-C- 40 
D) ^IS??ntV>§o COBf. B-CFtB, C-D^tC 

ae?i2?'j [i, 2, i] ^oia^oiwfflfcjsr^o 

[0 0 5 0] «ES#8M»friH»1-¥« 1 3 »i£T<0flK* 
C>cf offl^oS/hOif — £ i: LT4xt>n 
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^t. m&mmm^mm^mi 3©*ui*»T-a-So 

[00 5 1] esg«£*f*SlEr^ft^S 1 3 ttjgftofttil 
(^3Xx-y7"S 1 3) tC*5^T. PFfiEO«aST*»til^ 

[0052] «B««ffl^iraw-^gi! 1 3 ti^xoias 

(H3Xf-y^S 1 4) (cfe^T, SJROfflStfaW* 
ftfcfltt«D*ft»&2flM* (ft A, &IB) ^vV^AtcS 
#U t02fl»««9T, *rfcfc2«f* (7 A, 7 

B) *£j0W-*o C<DSXOMH«S8tc^-rJ:3tcb 

[0053] m&m£m&-&Wi^®. 1 3 ti^xojan 

S 2 1) o E5UK««ffl»oae?E5!IfcHUTfs =&M 
^<DfiI$i "0" , "1" Oif-^e.^Ofil^r^V^Ate 

m?i&ZR-ztiizte#<o$'tf>t>2m# (Ma, sib) 

Kt5 (087fyyS2 2) „ 
[0 0 5 4] SiS^fffl^iaH-*®: 1 3 ii n = 

1 t LT (08Xf7rS 2 3). 705te?E?lJ0m 
ngig*^X*Olf!ngimca^T&£L-C^< (0 
8Xf7yS 24), 

[0 0 5 5] "1 " ?A<Dg!ngiSt<Q 
«*«AO»nHil5*»&3fer-U 7BO^nS^Ofii 

5) o "o" <D®&icit. Kcom n^m<Dm^m 

BcD^nS^e.ntT— ^BC^nS^cOfil^A 
©!BnS3R*»6 3tr— (0 8XT7 7S 2 6) « 
[0 0 5 6] &B#gffiB^-£Kf1-¥J9 1 3teccQ7.x<y 

2 4~S 2 6©tftff*ae : ?E?JO5M(IST?«l0S 
L (I8Xr7^S2 7, S2 8K££fcl, dn?)X 
f-^S21~S2 8©»flS*, 1SttM§fc*>©£3aK3' 
^tHOigf ®8Xf7^S2 9) o 
[0 0 5 7] VX^fflE^tiS?* 1 
r 3 j 0!ItLT [1, 0, 1] tH-zlttT 

£<, tilt, HAOlfifEJiJt [1,2, 1] , «BO 
ae?E5>J* [2, 1, 1] ffSi:, fAO^Hf 
«VX^fflE?iJO^lSlg<D{ii^ "1" SI 

Ao^isiot r i j ^sffl-r^o l2SPiv7^ 

fflE5>J0^2^0ffi^ "0" T'feSOT\ HBC0^2 

mmom ru ^sffl-r^o ^3§^©fii«^ 

AcD^3gmoffl r 1 j 7AOae7-E?'J« 
[1, 1, 1] t*5o $fc|5l«|{c. 7BO}ge?E?'J 
It [2, 2, 1] i:^:5o 

[0058] ±f203£x©&m<:<fc^T, ffrctc r (ta 
«afcD©x^ft) x2j offlft^^nsc 

[0 0 5 9] iSK^i*I^-t±Sfi-¥@ 1 3 »i§£*K£S© 
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iaa (0 3Xx^t*s i 5) {c*v>t. mgw®MT*m 

fS, £©^^S©ffi3i«:0 9tc^-f ,£?fcUTfTfc> 
[0060] »B£ttira«Ki1-#& 1 3 a^KSSHO 

iaafcfev^T, st*^©j&&-eas?2;nfcfflf*©»i»*» 

GRC) ^r^V^AtcS^L (09Xf77S 
3 1). n = 1 tLTHRSnftflW GRC) ©M£7 
E5»J*JBnil*j^6JW^f * (09Xf7^S3 2) . 
[0 0 6 1] iSi^^«m-&-&iatt¥ © 1 3l±/*9*-* 

©*£ 3 (B9Xfy^S 3 5) o 

[0062] ffiStsttii^Rftfgi 3t±cn&*"?- 

■>yS3 3~S3 50«f|t«RCOXeTrafUO^HiS 
T*^t)jgL (i9Xfyys 3 6, S3 7),££>{CC 

n&xf7ys 3i~s3 7©«ff*itt«afc!)«DsaK 

WWk»«W"»0jB+ (097.f-y7S 3 8) . 
[0 0 6 3] ±E©g&*S»©»ttte«k-3T, frfticffi 

o ©§aKBJMft©fflf** , £j«**i*. 
[0 0 6 4] igKi^f m&&«u\-¥& 1 3«^?©^s 

ga»a«©«uii?*««n/tfflf**iin*/t***35rtft« 

[0 0 6 5] S<iEBfcH73¥& l 4 ttgBS&ffiB^'&K 

fCj:*K«EB*tti;*jL (@27f-^S4) . WDM 

[0 0 6 6] C©i3^ *HB£{flJt?{±. -WrWK 
©g»«M*«ft»tf-U »«E«3^h« t Sfffite** 
<t 5 KgB&ffifr 5 SK*lHR-r « C t T\ SfffifcW D 

[0 0 6 7] 1 3 

(@3^f7ysn) T?»eyEai©ms**3W-s 

tttioT, WPWJZfy^S 1 2~S 1 5\C7f??m. 

[ o 0 6 8 ] 0 1 o tt*«W©fa©SIStWn: <fc « 
Si2tt#S©ffiS%^-r^n-^^-hT-fe^o 
©ffiOfSSSWK: i5WD MffiKtHBEBUlliK#lffiKI1-# 
R©«yi»fWS*S£WiBI l icjjVMsJWI©--** 
Wfc iSWD Mffilttf-geB l ©«/jSc fc fl«©tti£ t * 
TV3©T\ 0lS.tf0 1 0%#^bT*^©ft6©|| 

sww©»ffKot'«TKra'r*o hi otc^-r^as^n^ 



(6) #Fj82 0 0 3-30 4 2 80 
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[o o 6 9] mssmsmm^m 12a, hi otc^-rj: 

^B*MST»Lfc»BEB©HJH-*fr3Cfc 

[0070] mmmm^st 1 2 s-r^wf^ 

>FK»U «B«r**n2|rfO«tW* (ilOXf 
•y^S 4 1) o «»»JllHW-#« 1 2t«T-yys 4 1 

7/S 4 2) o 

[0 0 7 1] CCT?«f|-2n;felIHH±s SKStlfcBB 
£P0C7-F. y V**±<fUfflbTV*^©^ SIR 

r * c t #t * « c fct% /gs&4i«stt-3Ma i 2 as 

[0 0 7 2] eSS^f «HH-#® 1 2ttXf7^S 4 2 7? 

20 »j»bfty-h\ y^^STTcfcRb (0i oxt77*s 

4 3). fftfcXfy7S-4 1 TKtf-Lfc£TO£B0 

^«K©»tw»7"rn*f (0io7.7-.y7s 4 
4) . sBBMBtraBru ^eB**««-©eK 

[0 0 7 3] 

G89i©S&*] W±KWbfeJ:3»c*KWl±x EB^sg 

*awKW-LTae?E5u***b. c©ae?E5»nc 

lWSmfcfiB©^fr&Btt*«8©»fre*>W?'*" 

[Hfl5©l«#&l»fl] 

[01] *SSW©-*itW»cJ:*WDMlHBaH-at«©fll 
[0 2] *»W©— HMWIK:J:*WDMlWKItSB©» 

[03] 01 ©«BMiaia-&Hi-i9ft^a©»ff*5vr7 

40 P-ft-F^5, 

[0 4 ] #58BJ!©— JfciMMlc <£ * h #ns>oW*StBI 

[0 5] 0 4 © h sj* a s^Jtt?© U V * ©EB^^t" 

[0 6] 04©h#n^±T^$y2n37v>'K©0!|;fe 

[0 7] 0 4 © h f±w»?n* f?V F©08* 

[0 8] 01 ©SB««3li-&4*«MH-^a©SEX©«ia* 
50 ^t7n-f-t-M'fe5o 
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